(AAT) is important for assimilation of ammonia by Rhizobium bacteria during nitrogen fixation in root nodules and in free culture (Aprison, Magee & Burris, 1954; Fottrell & Montgomery, 1968; Fottrell & Mooney, 1969) . During purification studies of AAT from Rhizobium (Ryan Bodley & Fottrell, 1972) we noticed multiple forms of this enzyme in a few Rhizobium strains and some variation between strains in the ease with which pyridoxal-5' -phosphate was resolved from its AAT apoenzyme. In the present paper, the multiple forms, and ease of resolution, of AAT were compared by gel electrophoresis and Sephadex chromatography of extracts from 25 strains of Rhizobium representing six species.
M E T H O D S
Bacteria. Twenty-two of the twenty-five strains examined were kindly supplied by Dr P. S. Nutman (Rothamsted Experimental Station, Harpenden, Hertfordshire. Their physiological characteristics are listed in the Station's catalogue). Strains 3 I I b59 and 3DoA30 were obtained from the United States Department of Agriculture (Beltsville, Maryland, U.S.A.) and Mr C . L. Masterson, Agricultural Institute, Wexford, supplied strain 392. They were grown in a yeast extract liquid medium, which was aerated using an orbital shaker. Extracts were prepared as described previously (Fottrell & Mooney, 1969) .
Assay of enzyme activity. Aspartate and alanine amino-transferases were measured in coupled reactions, with malate or lactate dehydrogenase to assay oxaloacetate or pyruvate respectively (Bergmeyer, I 965). Enzyme activity was expressed in international units (i.u.)/ mg protein, which was estimated by a modified biuret method (Gornall, Bardawill & David, Electrophoresis. A 20 pl sample of bacterial extract (specific activity approx. 0.60 i.u.) was applied to pieces of Whatman no. 3 MM filter paper (I -0 x 0.4 mm) which were inserted into starch gels (Smithies, 1955) . The aminotransferases were then separated by electrophoresis as described by Ryan et al. (1972) . Aspartate aminotransferase activity was detected, after electrophoresis, by covering the gels with an agar solution containing : substrates, pyridoxal-5'-phosphate; glutamate dehydrogenase, nicotinamide adenine dinucleotide, phenazine methosulphate and nitro-blue-tetrazolium (see Ryan et al. 1972) .
Sephadex chromatography. Crude bacterial extract (2 ml) was applied to a column of Sephadex G-IOO (2 x 20 cm) and eluted with 0.1 M-NaCl at 4". The activity of aspartate aminotransferase was measured in the absence and in the presence of pyridoxal-5'-phosphate (3 mM).
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RESULTS AND D I S C U S S I O N
Multiple forms of AAT were detected in several Rhizobium species and similarities in the mobilities of AAT bands were noticed between species. For instance, the predominant bands in Rhizobium trifolii and R. leguminosarum were b and d, whereas bands f, g and h predominated in R. lupini and R. japonicum.
Pyridoxal-$-phosphate was normally added to crude bacterial extracts before electrophoresis in addition to being included in the agar staining solution. This ensured that any AAT apoenzyme in crude extracts was fully saturated with pyridoxal-5'-phosphate and that only holoenzyme forms of AAT were detected (Table I) . When it was omitted, an additional slower moving band of aspartate aminotransferase (mobility 0.6) appeared on gels from strains such as Rhizobium japonicum 392 and 31 Ib59. The predominant band in these strains was also considerably decreased in intensity. One explanation could be that AAT was relatively easily resolved from pyridoxal-5'-phosphate in such Rhizobium strains and that the two bands represented apoenzyme and holoenzyme forms of AAT. In contrast, no differences were detected in the electrophoresis pattern of AAT from R. meliloti, 3DoA30 when pyridoxal-5'-phosphate was omitted. This possibility was investigated further by chromatography of extracts on Sephadex
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G-100. AAT activity was eluted between 60 and go ml. of eluant with maximum activity at about 75 ml and the degree of stimulation of AAT activity by pyridoxaL5'-phosphate, after Sephadex chromatography, was determined. Rhizobium japonicum (392) AAT was completely resolved (i.e. no activity without added pyridoxal-5'-phosphate), whereas little resolution of AAT from R. meliloti (3DOA30) was detected. There was considerable variation between strains, perhaps the most striking being the complete resolution of five Rhizobium strains whereas four other strains showed 25 % or less stimulation of AAT activity after addition of pyridoxal-5'-phosphate (Table I) . These findings agreed with results obtained from crude bacterial extracts where, for instance, considerable stimulation of AAT activity from R. japonicum, 392, occurred after addition of pyridoxaL5'-phosphate (3 mM). But no such stimulation was detected with R. meliloti (3DoA30). Alanine aminotransferases (L-alanine : 2-oxoglutarate aminotransferase, EC. 2 . 6 . I .2) with electrophoretic mobilities different from AAT were detected in six of the Rhizobium strains examined (i.e. strain no. 392, 31Ib59, 3401, 2001 (i.e. strain no. 392, 31Ib59, 3401, , 2002 and 3DOA30). Alanine aminotransferase from Rhizobium japonicum (strain 392) was not resolved by Sephadex chromatography; about 40 % stimulation of enzyme activity was obtained following addition of pyridoxal-5'-phosphate after chromatography.
These results show that AAT from 25 Rhizobium strains have characteristic electrophoretic properties and differ in the ease with which the holoenzyme is resolved into apoenzyme and pyridoxal-5'-phosphate. These criteria might also be useful for characterizing AAT from other micro-organisms.
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